Purpose: To report a case of autoimmune keratitis in a patient with mycobacterium tuberculosis (MBT). Methods: An 84-year-old male with pulmonary tuberculosis (TB) was admitted with chronic, non-healing bilateral ulcerations of the inferior peripheral cornea associated with stromal and subconjunctival nodules. Results: Clinical examination revealed circumscribed peripheral corneal ulceration with whitish nodules in adjacent stromal and subconjunctival tissue. Microbiological cultures of the corneal tissue were negative for MBT and other microbial pathogens; however, enzyme-linked immunosorbent assay (ELISA) of blood and corneal samples showed significantly elevated levels of IgM and IgA against MBT. In addition to systemic anti-tuberculosis therapy, the patient was treated topically with Polyspectran ® eye drops, Dexamethasone eye drops, and Bepanthen ® ointment, for 2 weeks. Both eyes showed dramatic improvement after 2 weeks. Conclusion: The present report demonstrates that MBT is able to initiate delayed autoimmune response within the corneal tissue during an intensive phase of anti-tuberculosis treatment.
Introduction
Tuberculosis (TB) remains a global public health issue with nearly 8 million new cases per year and more than 1 million deaths per year. 1 Ocular TB with a mean prevalence of about 6.8% 2 can be observed in nearly every ocular structure resulting in a variety of vision-threatening complications, such as phlyctenulosis, granulomatous uveitis with synechiae formation, vitritis, posterior uveitis, panuveitis, retinitis, and retinal vein occlusion as well as choroidal and scleral tuberculoma. Overall, cases of secondary keratitis with underlying TB are rare. To the best of our knowledge, no case report on peripheral corneal ulceration secondary to autoimmune response against mycobacterium tuberculosis (MBT) during intensive antituberculosis treatment has been published previously.
Case report
An 84-year-old man was referred with bilateral chronic keratitis, not responding to topical and systemic antibiotic therapy. The patient complained about foreign body sensation, epiphora, photophobia, and visual impairment in both eyes. Ocular history was unremarkable; ocular trauma or previous infections were denied. The patient consented to submission of this case report to the journal.
At initial consultation, the patient presented with best corrected visual acuity of 20/25 in both eyes. Slit-lamp examination revealed mild to moderate hyperemia of the Disclosure of proprietary or commercial interest: The authors have no proprietary or commercial interests in any concept or product discussed in this article.
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conjunctiva, circumscribed peripheral corneal ulceration close to the limbus, and nodular thickening of the surrounding stromal and subconjunctival tissue of both eyes (Figs. 1 and 2). The anterior chamber was unremarkable and without signs of inflammation. Past medical history was positive for arterial hypertension, chronic obstructive pulmonary disease (COPD). Recently diagnosed pulmonary TB with positive purified protein derivative (PPD) tine test and nodules in the pulmonary upper lobes were evident on the chest x-ray. Furthermore, sputum acid-fast bacilli (AFB) stains and cultures were positive for MBT. The patient was under a 4-drug anti-tuberculosis treatment with ethambutol (1 g/day), isoniazid (300 mg/day), rifampicin (600 mg/day), and pyrazinamide (1.5 g/day). Microbiological cultures of the corneal tissue on agar-based media of Middlebrook 7H10 were negative for MBT and other microbial pathogens. Enzyme-linked immunosorbent assay (ELISA) of blood and corneal samples showed significantly elevated levels of IgM and IgA for MBT. ELISA testing was performed using highly purified A 60 antigen-kits extracted from mycobacteria with 1/1000 diluted serum and corneal samples. Other ocular tissues such as uvea or retina were spared.
Based on the conjunctival and corneal findings, the patient was treated topically with Polyspectran ® eye drops (polymyxin-B-sulfat þ neomycin sulfat þ gramicidin) q.i.d. (4 times a day), coupled with Dexa EDO ® eye drops (Dexamethasone dihydrogenphosphat-Dinatrium) q.i.d. and Bepanthen ® ointment (sodium hyaluronat þ dexpanthenol) at night for 2 weeks on both eyes. During that time, signs of inflammation completely resolved.
Discussion
MBT can be considered a direct and indirect (primary and secondary) pathogen to the eye and other organs/structures, such as skin and joints. 6, 7 Ocular lesions can be caused by a direct invasion of microorganisms (active infection) or result from immunologic reactions (delayed hypersensitivity type IV) in absence of the infectious agent. 8 Overall, corneal involvement is rare. There are some reports of active conjunctival and corneal TB. Lahiri and colleagues reported a child with phlyctenular conjunctivitis in the presence of an active tuberculosis infection. 9 In addition, Honarvar et al. described a case of keratitis attributable to the non-tuberculous mycobacterium aurum. 10 Patients with immunologic reactions to MBT usually present with unilateral peripheral ulcerative keratitis (PUK) or immune stromal interstitial keratitis; however, bilateral central interstitial or disciform keratitis has also been described. 11, 12 The differential diagnosis includes infectious diseases like Lyme disease, Epstein-Barr virus, herpes simplex virus, varicella-zoster virus or syphilis, and noninfectious conditions such as rheumatoid arthritis. 11, 12 Polymerase change reaction (PCR) is a rapid technique for the diagnosis of TB with a high specificity for pulmonary (98% if AFB positive, 40e77% if AFB negative) 13 and extrapulmonary TB (93.7e100%).
14 However, culture still remains the gold standard of MBT laboratory diagnosis (National Institute for Health and Clinical Excellence, 2006). In secondary autoimmune-induced forms, ELISA is the standard technique for diagnosis of ocular TB.
In conclusion, the present report demonstrates that MBT is able to initiate a delayed autoimmune response within the conjunctival and corneal tissue during an intensive phase of anti-tuberculosis treatment. Therefore, ocular TB should be considered in the differential diagnosis of chronic, atypical ulcerative, or interstitial keratitis. The favorable outcome was achieved in spite of the devastating nature of the infection and its autoimmune response is attributed to rapid diagnosis using ELISA and appropriate treatment with the combination of topical steroids and antibiotics, along with precise posttreatment controls. 
